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The survey was conducted to evaluate performance of tangible and intangible 
building features in public housing estates in Bauchi metropolis, Nigeria, with a view 
to assess the performance of public residential housing policy in satisfying the 
occupants’ expectation using a post occupancy evaluation method for sustainable 
development. The objectives of the study were to identify the tangible and intangible 
features of the building components, facilities and services, measure their quality 
and correlate same with the occupants’ satisfaction level. The study covered two 
housing estates of Tambari housing estate with 300 units and Gubi housing estates 
with 209 units. Questionnaires were administered, collected and validated by 
personal interview and walk-through observation. SPSS was used to analyse data 
using percentages, correlation, analysis of variance and regression analysis. The 
percentage analysis showed good quality tangible facilities of rooms, stores, living 
rooms, toilets and intangible ones like ventilation, privacy and day lighting with mean 
average scores from 3.5 to 4.49. The study revealed that occupants’ expectations 
were mostly met and they were satisfied with individual elements of the houses and 
the housing units in general. The study recommends a public housing development, 
but with more utilisation of post occupancy evaluation as it proved effective in 
measuring occupants’ satisfaction, for sustainable public housing development. It 
also cautioned the use of occupants’ satisfaction in developing countries as a 
determinant of public housing performance without evaluating socioeconomic 
attributes of the occupants. This is because the occupants may not be the targeted 
beneficiaries of the houses. 
Keywords - Tangible and Intangible Building features, Public Housing, Post 
Occupancy Evaluation, Occupants’ Satisfaction, Sustainable Housing Development 
1. INTRODUCTION 
Even though the public housing development policies are geared toward the 
satisfaction of the housing occupants, the opinion of the building users was highly 
ignored in the real estate development process, especially in the public housing 
developments. The public housing policy structure tends to favour the architects 
preferences, who design with an overall target of low cost housing, while there is a 
need for the buildings to serve the needs of the people who use them (Watson, 
1996). A study by Kasim, Ahmad & Eni (2006) revealed that majority (55%) of 
responding occupants viewed that Housing Market Renewal process did not meet 
with their expectations. They pointed that the Housing Market Renewal does not take 
into consideration the local values and culture of the area. Some observed that local 
communities were not consulted, especially on issues like places that the community 
wanted to be inhabited. 
 
There is no opportunity for collective decision in the public housing development 
where the design and construction teams can share knowledge with the end –users, 
and such meetings are imperative, as all the stakeholders come from different 
backgrounds and try to achieve different goals (Kaatz, Root & Bowen, 2005). In the 
same view, Southworth & Cranz (2012) pointed that until recently, the occupants 
view is never taken into consideration as a source of knowledge that a professional 
architect or planner can utilise for future designs. On the other side, dissatisfaction 
with a housing policy or the property in particular may not necessarily be by the 
property but the lack of consultation (Jay & Bowen, 2011). Therefore, Yusof, 
Abdullah. 
 
Zubedy, & Najib (2012) suggested that there is a need to apply suitable 
communication mechanism and method of response to maintain safety and ensure 
habitability. Therefore, Kaatz et al. (2005) observed that the incorporation of 
participatory approach in public housing developments can demonstrate to the public 
a sense of equity and fairness and the doctrine of good governance. It will provide a 
chance for personal choice and responsive lifestyle. 
 
Buildings evaluation is multi disciplinary in use, which may involve architects, 
building engineers, facility managers, services engineers in multidisciplinary areas of 
design, psychology, economics, planning, sociology and engineering, incorporating 
physical survey, laboratory analysis and physical interviews to collect empirical data 
for the evaluation (Leaman et al., 2010). Building performance evaluation is 
gradually developing to a compulsory and necessary exercise from the design stage 
of the building life cycle (Fernández-Solís et al., 2011; Wheeler, Boughlaghem & 
Malekzadeh, 2011) to promote sustainability in the public housing development 
policies. Ozturk, Arayici, & Coates (2008) pointed that “if we fail to adequately learn 
by evaluating our existing building stock effectively then we fail to avoid avoidable 
mistakes”. This is further necessary to ensure sustainability in the built environment. 
Therefore, occupants’ participation in reporting their satisfaction is an important 
aspect of improving housing delivery, policies and maintenance of sustainable stage.  
 
The basic aim of the building assessment tools is to provide a means of 
incorporating elements of social, economic, physical and environmental factors in all 
the real estate project decision making stages (Kaatz et al., 2005). This provides a 
means for understanding the interaction between the property and occupants so that 
improvement is made (Nawawi & Khalil, 2008). As such, post occupancy evaluation 
uses the human behaviour to evaluate the physical, environmental and management 
factors that influence the actual performance of buildings (Wheeler et al., 2011). It 
demonstrated the importance of taking all aspects of the property life cycle as 
important elements (Way & Bordass, 2005). Studies like this can provide a guide to 
the design team to make good choices of the standard and modern building 
materials, specifications and technologies (Bordass & Leaman, 2005; Fernández-
Solís et al., 2011; Jiboyen, 2012) for sustainable housing development. It was 
discovered that there was mostly little feedback on how properties are performing 
while in occupation. This makes it difficult to know whether the particular policy is 
effective or not, and whether the target beneficiaries were served (Stevenson & 
Leaman, 2010). These elements were largely explored in this study and further 
attempt was made to evaluate the tangible and intangible physical factors in relation 
to occupants’ satisfaction. To achieve the aim of the study, a Sustainable Public 
Housing Development Model in Figure 1 was proposed. 
Figure 1: A model for sustainable public housing development 
 
Therefore the study was to answer the questions; what are the tangible and 
intangible physical factors that influence occupants’ satisfaction with the public 
housing in Bauchi metropolis? What is the relationship between the overall 
satisfaction level of occupants and performance of tangible and intangible elements 
in the study area? 
 
A review of the available literature on post occupancy studies revealed serious 
limitations in scope of the studies. The authors complain about the inability of the 
evaluation exercise to significantly cover relevant important aspects of occupants’ 
expectation and satisfaction with the public housing development. In fact, more 
attention is given to measuring satisfaction with the design, thermal comfort and 
indoor temperature in buildings than tangible and intangible features of the 
environment, physical and socioeconomic elements of residential properties and 
housing development policies (Jiboye, 2012; Stevenson & Leadman, 2010; Sinou & 
Kyvelou, 2006; Djebarni & Al-Abed, 2000). 
 
It was evidenced from the literature that little attention was given to residential 
building evaluation (Leaman, Stevenson & Bordass, 2010). More attention is forward 
to offices and educational buildings, while resident satisfaction has also been a key 
instrument of collecting data to improve the performance of housing developers and 
government housing policies (Mohit & Azim, 2012). The most notable studies on post 
occupancy evaluation in the 90s were that of Meir, which mostly focus on thermal 
performance and indoor temperature in residential housing units (Meir, 1990; 
Pearlmutter & Meir, 1995; Meir et al., 1995; Meir, 1998; Pearlmutter & Meir, 1998). 
The works of Kowalstooki et al. (2004); Steven (2004) and Genjo (2006) follow the 
same line of user satisfaction with thermal and energy consumption in residential 
properties. Accordingly, Xiong (2007), Culter et al. (2008) and Noodberg, (2008) 
studied thermal comfort and energy efficiency in relation to housing users' 
satisfaction. 
 
However, new approaches and areas of interest was explored by Oladapo 
(2006), Howley (2010) and Leaveman, Steven & Bordess (2010) where occupants’ 
satisfaction was analysed in relation to intangible factor such as maintenance, safety 
and security. In addition, studies of Husin et al. (2011), Ibem & Amole (2011), Jay & 
Bowen (2011) and Hashim et al. (2012) indicated a shift in focus of post occupancy 
studies to public low income residential housing evaluation with particular interest in 
identifying factors that influence occupants’ satisfaction emphasising safety, quality 
and design. Most recent studies on post occupancy evaluation, whether empirical or 
exploratory, focused on the impacts of physical attributes of building such as number 
and size of rooms, toilets, kitchen and their impact on occupants’ satisfaction (Ibem, 
2012; Jiboye, 2012; Mohit & Azim, 2012). This study went a little further to evaluate 
both the tangible and intangible building features of the public housing based on 
conditions of the features, occupants satisfaction with the features and the 
occupants experience with the performance of the features. This is to identify the 
building features that influence overall performance of public housing in developing 
countries. 
2. THE STUDY AREAS 
Bauchi town is located between longitudes 80 50’ and 110 E’ and latitudes 90 3’ and 
120 3’ N in North Eastern part of Nigeria. The town is the capital city of Bauchi state. 
The Tambari housing estate is located besides Abubakar Tatari Ali Polytechnics, 
along Bauchi-Jos road, Bauchi. It was developed by Bauchi state government,. The 
scheme was acquired at the cost of N40, 000,000 ($270,000) from Federal 
government 16 years ago and developed it now. The Bauchi state government built 
300units with two (2) bedrooms and three (3) bedrooms and allocated to civil 
servants on the owner occupier basis at the cost of N1.8million ($12,000) and 
N1.2million ($8,000) for 3 bedrooms and 2 bedrooms respectively. 2 bedrooms were 
allocated to the junior cadre on grade level 8 and below, while 3 bedrooms were 
allocated to senior cadre staff (level 9 and above). The Gubi housing estate is 
located the East, behind the Kari housing estate, along Bauchi-Maiduguri road 
Bauchi. This housing estate was first conceived under the federal government 
housing scheme with a target to build 1,000 housing units between 1980-1983. 
However, the project was then abandoned. The project was also taken over by 
Bauchi state government in the year 2000. The government awarded the contract for 
construction of 209 houses comprising three (3) and four (4) bedrooms. The 
completed scheme was sold to citizens on cash and carry basis, initially, at 
N3.5million ($23,000) and N4million ($27,000) for 3 bedrooms and 4 bedrooms 
respectively. Later, this price was slashed by 30% for the beneficiaries. 
3. METHODOLOGY 
For the purpose of this research, the population comprises of the 509 public housing 
units developed in Gubi and Tambari housing estates. Random sampling technique 
(=INT (509*RAND ()) +1) was used to choose the sample size of 302 housing units 
which were used in the study. Systematic sampling was used in identifying the 
housing units to administer the questionnaires, whereby two units of houses were 
taken in every three housing units. Direct observation was conducted by personal 
visit to the sampled housing units to extract relevant information on the physical 
characteristics of the housing units such as state of repairs, visual quality, services, 
neighbourhood, etc. The questionnaire involved close ended questions to enable the 
researcher collect all the details sought. Tables were used to present data collected. 
The statistical package for social science SPSS was used to analyse data using 
frequencies, percentages, correlation, analysis of variance (ANOVA) and regression 
analyses. 
4. DATA PRESENTATION AND ANALYSIS 
To quantify the degree of quality and condition for each variable criterion of 
performance, the following graduated scale of 1-5 were used. 
a). The adequately available facility are  mean scores between 4.5-5. 
b). The fairly available facility are mean scores between 3.5 and 4.49. 
c). The available facility are mean scores between 2.5 and 3.49. 
d). The not available facility are mean scores between 1.5 and 2.49. 
e). The grossly not available facility is mean score is less than 1.49. 
Table 1 below shows the availability or otherwise of facilities and amenities in the 
houses. 
Table 1: Available Facilities and Amenities 
FACILITIES Available (5) Not available (1) Mean scores 
Store 150(74.3%) 52(25.7%) 4.01 
Dining 118(58.4%) 82(41.6%) 3.34 
Water closet 166(82.2%) 36(17.8%) 4.29 
Wash hand basin 170(84.2%) 32(15.8%) 4.37 
Pipe borne water 148(73.3%) 54(26.7%) 3.93 
Air conditioner 112(55.4%) 90(44.6%) 3.22 
Garage 114(56.4%) 88(43.6%) 3.26 
Extra space 198(98%) 4(2%) 4.92 
 
The Table 1 above indicated that stores were adequately available with a mean 
score of 4.01, while the availability of dining, water closet, wash hand basin, and pipe 
borne water were ranked fairly available with a mean score of 3.34, 4.29, 4.37 and 
3.9 respectively. Also, the availability of air conditioner, garage and space for future 
development, were ranked available with mean score of 3.22, 3.26, and 4.92 
respectively. The study revealed the highest mean score of 4.92 for space for future 
development which indicate the highest performance in terms of availability of 
elements in the house. This enables owners to make improvements to their houses. 
However, availability of air conditioner has the least mean score of 3.22. 
4.1 CONDITIONS OF FACILITIES AND SERVICES IN THE HOUSES 
To quantify the degree of condition for each criterion of performance, the following 
graduated scale of 1-5 were used. 
a). The condition is very good if the mean score is between 4.5-5. 
b). The condition is good if the mean score is between 3.5 and 4.49. 
c). The condition is fair if the mean score is between 2.5 and 3.49. 
d). The condition is poor if the mean score is between 1.5 and 2.49. 
e). The condition is very poor if the mean score is less than 1.49. 
Table 2: Conditions of Tangible Facilities and Services 
Facilities VG (5) G (4) F (3) P (2) VP (1) Mean scores 
Toilets 68(33.7) 92(45.5) 36(17.8) 4(2) 2(1) 4.09 
Kitchen 82(40.6) 70(34.7) 44(21.8) 4(2) 2(1) 4.12 
Door/window 56(27.7) 76(37.6) 60(29.7) 6(3) 4(2) 3.86 
Ceiling 40(19.8) 88(43.6) 68(33.7) 4(2) 2(1) 3.79 
Floor 66(32.7) 72(35.6) 52(25.7) 6(3) 6(3) 3.92 
Roofing 40(19.8) 96(47.5) 50(24.8) 6(3) 10(5) 3.74 
Water facilities 36(17.8) 72(35.6) 66(32.7) 18(8.9) 10(5) 3.52 
Electric 
facilities 
34(13.9) 76(37.6) 66(32.7) 16(7.9) 10(5) 3.53 
Decoration 28(13.9) 98(48.5) 58(28.7) 14(6.9) 4(2) 3.65 
VG=Very Good, G=Good, F=Fair, P=Poor, VP=Very Poor 
 
Table 2 above presents the condition of the tangible components and facilities of 
the houses. The responses ranked the condition of all the tangible elements of toilets, 
kitchen, doors/windows, ceiling, floor, roofing, water facilities, electrical facilities and 
decoration as good, as  all their mean score fall between the range of 3.5 to 4.49. 
 
Table 3: Conditions of Intangible Facilities and Services 
Facilities VG (5) G (4) F  (3) P (2) VP (1) Mean scores 
Workmanship 22(10.9) 88(43.6) 76(37.6) 8(4) 8(4) 3.53 
Ventilation 70(34.7) 100(49.5) 30(14.9) - 2(1) 4.17 
Lighting 50(24.8) 90(44.6) 56(27.7) 2(1) 4(2) 3.89 
Repairs/ 
maintenance 
26(12.9) 94(46.5) 68(33.7) 6(3) 8(4) 3.61 
privacy 70(34.7) 66(32.7) 58(28.7) 4(2) 4(2) 3.96 
VG=Very Good, G= Good, F= Fair, P= Poor, VP= Very Poor 
 
On the other hand, Table 3 above presents the conditions of the intangible 
components and facilities of the houses. It was indicated that all the intangible 
components; decoration, workmanship, ventilation, lighting, privacy, general repairs 
and maintenance, were in good condition as all their mean score also falls between 
the range of 3.5 to 4.49. 
4.2 OCCUPANTS’ SATISFACTION 
To quantify the degree of satisfaction of the occupants for each criterion of 
performance, the following graduated scale of 1-5 were used. 
a). The very satisfied is mean score between 4.5-5. 
b). The satisfied is mean score between 3.5 and 4.49. 
c). The neutral (neither satisfied nor dissatisfied) is mean score between 2.5 and 
3.49. 
d). The dissatisfied is mean score between 1.5 and 2.49. 
e). The very dissatisfied is mean score less than 1.49. 
Table 4: Occupants’ Satisfaction with the Tangible Elements 
 VS(5) S(4) N(3) D(2) VD(1) Mean scores 
Rooms 36(17.8) 120(59.4) 20(9.9) 14(6.9) 12(5.9) 3.76 
No. of  toilets 34(16.8) 110(54.5) 40(19.8) 16(7.9) 2(1) 3.78 
Toilets size 34(16.8) 98(48.5) 32(15.8) 30(14.9) 8(4) 3.59 
Space in house 60(29.7) 74(36.6) 40(19.8) 20(9.9) 8(4) 3.78 
House design 42(20.8) 86(42.6) 50(24.8) 22(10.9) 2(1) 3.71 
Storage 26(12.9) 68(33.7) 58(28.7) 32(15.8) 18(8.9) 3.26 
Decoration (in) 28(13.9) 84(41.6) 56(27.7) 28(13.9) 6(3) 3.5 
Decoration (out) 24(11.9) 80(39.6) 62(30.7) 28(13.9) 8(4) 3.42 
Water facility 28(13.9) 56(27.7) 54(26.7) 44(21.8) 20(9.9) 3.14 
Electric facility 14(6.9) 64(31.7) 62(30.7) 40(19.8) 22(10.9) 3.04 
Components (roof ) 42(20.8) 72(35.6) 56(27.7) 26(12.9) 6(3) 3.58 
Overall house 50(24.8) 88(43.6) 42(20.8) 16(7.9) 6(3) 3.79 
VS=Very satisfied, S=Satisfied, N=Neutral, D=Dissatisfied, VD= Very Dissatisfied 
Table 4 below presents the occupants’ level of satisfaction with various aspects 
of the house. The study found that occupants were satisfied with the number of 
toilets, space within the house, number of rooms, size of toilets, internal decorations 
and components of the house such as doors, roofing, floor and ceiling. However, 
occupants were found to be neutral (neither satisfied nor dissatisfied) with the 
external decoration, storage facilities, water facilities and electric facilities aspects of 
their houses as indicated by mean scores of 2.5 to 3.49. 
Table 5: Occupants’ Satisfaction with the Intangible Elements 
 VS(5) S(4) N(3) D(2) VD (1) Mean scores 
Privacy 56(27.7) 66(32.7) 62(30.7) 12(5.9) 6(3) 3.76 
Location 62(30.7) 124(61.4) 12(5.9) 4(2) - 4.21 
Ventilation 68(33.7) 96(47.5) 30(14.9) 8(4) - 4.11 
Lighting 32(15.8) 98(48.5) 52(25.7) 18(8.9) 2(1) 3.69 
Overall house 50(24.8) 88(43.6) 42(20.8) 16(7.9) 6(3) 3.79 
VS=Very satisfied, S=Satisfied, N=Neutral, D=Dissatisfied, VD= Very Dissatisfied 
The study found that occupants were satisfied with the location, ventilation, 
privacy and natural light in their dwelling units as indicated in Table 5 above by mean 
scores which fall within the range of 3.5 to 4.49. The overall housing satisfaction also 
indicated that the occupants were satisfied with the houses as units. 
4.3 ASSESSMENT OF SIGNIFICANCE 
Correlation analysis was used to determine if there is a significant relationship 
between satisfaction with tangible and intangible elements of the house and overall 
satisfaction with the houses. Those elements with significant correlations were 
subjected to regression and ANOVA analysis. 
Table 6: Correlation Analysis of Overall Satisfaction with Houses and Satisfaction 
with Tangible and Intangible Elements 
Satisfaction with: Pearson Correlation Sig. (2-tailed) 
Rooms 0.517** 0.000 
Number of toilets 0.529** 0.000 
Size of toilets 0.503** 0.000 
Space in the house 0.620** 0.000 
Design of the house 0.596** 0.000 
Storage 0.404** 0.000 
Internal decoration 0.424** 0.000 
External decoration 0.555** 0.000 
Water facilities 0.390** 0.000 
Electric facilities 0.455** 0.000 
Privacy 0.430** 0.000 
Location 0.537** 0.000 
Ventilation 0.628** 0.000 
Lighting 0.448** 0.000 
**Significant at 0.01level. 
 The correlation analysis presented in Table 6 above revealed a positive and 
significant relationship between overall satisfaction with the house and satisfaction 
with tangible and intangible elements of houses as indicated by Pearson correlation 
coefficients at 0.01 significance level. Overall satisfaction with houses has an R-
value of 0.517 to 0.448 with satisfaction with both the tangible and intangible 
elements at 0.01 significance level, respectively. These correlations were further 
subjected to regression analysis in order to determine the level of interaction 
between overall satisfaction with houses and satisfaction with tangible and intangible 
elements of the houses. 
Table 7: Regression Model Summary 
R R 
Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
.814
a
 .663 .636 .604 
a. Predictors: (Constant), satisfaction with: lighting,  privacy, location of the house, rooms, water 
facilities, the design of the house, sizes of toilets, electric facilities, components of the building, 
internal decoration, ventilation in the house, space, storage, numbers of toilets and external 
decoration. 
Table 7 presents the model summary of the regression analysis with R-value 
(correlation) of 0.814 (81.4%) between overall satisfaction with the house and 
satisfaction with tangible and intangible elements of the house, R-squared value of 
0.663 and standard error of estimate of 0.604. The R-squared value (coefficient of 
determination) of regression analysis indicates that 66.3% of the variation in overall 
satisfaction with the house was contributed (determined) by the predictors. This 
indicates that the sum of satisfaction with tangible and intangible elements of houses 
made up the overall satisfaction with houses.  
Table 8: ANOVA Test 
 Sum of 
Squares 
df Mean 
Square 
F Sig. 
Regression 133.522 15 8.901 24.440 000
a
 
Residual 67.745 186 .364   
Total 201.267 201    
 
 
 Table 8 presents the analysis of variance which explains the linear relationship 
and the level of significance between dependant variable (overall satisfaction with 
houses) and the predictors (individual elements of the house). The analysis yielded 
an F-ratio of 24.440 with degree of freedom (df) at 15 with p-value of 0.000. This 
shows that the level of contribution of predictors to overall satisfaction with the house 
is significant at 0.01 significance level. 
Table 9: ANOVA Test on Overall Satisfaction with Houses and Satisfaction with 
Elements 
Satisfaction Unstandz. Coeffs. Standz. Coeffs.  
B Std. Error Beta t Sig. 
(Constant) -.746 .337  -2.216 .028 
Rooms .110 .067 .112 1.650 .101 
Numbers of toilets .015 .089 .013 .169 .866 
Sizes of toilets .069 .063 .073 1.085 .279 
Space in the house .136 .067 .150 2.042 .043 
Design of the house .181 .064 .172 2.832 .005 
Storage .046 .062 .053 .742 .459 
Internal decoration -.172 .073 -.171 -2.360 .019 
External decoration .038 .080 .038 .474 .636 
Water facilities -.009 .056 -.011 -.160 .873 
Electric facilities .050 .057 .056 .874 .383 
Privacy -.099 .066 -.101 -1.505 .134 
Building components .298 .064 .312 4.635 .000 
Location of the house .293 .092 .186 3.201 .002 
Ventilation .245 .085 .195 2.890 .004 
Lighting in the house -.028 .071 -.025 -.394 .694 
Dependant variable: overall satisfaction with the house 
 
Table 9 presents regression coefficients analysis. The highest beta weight was 
for satisfaction with tangible components of the house (0.313), while the intangible 
elements were ventilation (0.195), location of the house (0.186), internal decoration 
(-0.171). The least beta weight was with satisfaction with water facilities. This 
analysis yielded an R value of 0.814, R-squared value of 0.663 with F-value of 
24.440 at p-value of 0.000. This is significant at 0.01 significance level, thus, 
showing that there is a significant relationship between satisfaction with individual 
elements of house and overall satisfaction with the house is accepted. 
 
 
 
 
 
 
 
 
Table 10: Correlation Analysis of Overall Satisfaction with Houses and performance 
of Elements 
Predictors Pearson correlation Sig.(2tailed) 
Toilets 0.4465** 0.000 
Kitchen 0.489** 0.000 
Doors/ windows 0.366** 0.000 
Ceiling 0.447** 0.000 
Floor 0.519** 0.000 
Roof 0.425** 0.000 
Water facilities 0.401** 0.000 
Electric facilities 0.362** 0.000 
Decoration 0.372** 0.000 
Workmanship 0.417** 0.000 
Ventilation 0.539** 0.000 
Repairs 0.512** 0.000 
Privacy 0.475** 0.000 
Lighting 0.368** 0.000 
Rooms 0.242** 0.001 
Store 0.294** 0.000 
Dining 0.448** 0.000 
Water closet 0.162* 0.021 
Pipe borne water 0.166* 0.019 
Air conditioner 0.192** 0.006 
Garage 0.177* 0.012 
Space for future development 0.255** 0.000 
**significant at 0.01 level (2-tailed) *significant at 0.05 
 
Correlation and regression analyses were also used to find out if there is a 
significant relationship between performance of tangible and intangible elements of 
houses and the overall satisfaction with houses. Those elements with significant 
correlations were subjected to regression and ANOVA analysis. Table 10 above 
shows that there is significant correlations between overall satisfaction with houses 
and the performances of tangible elements like toilets, kitchens, doors/windows, 
ceilings, floor, roof, water facilities, electric facilities, decoration, workmanship, 
rooms, stores, dining, air conditioner and space for future development and 
intangible elements like ventilation, lighting, repairs, privacy, at 0.01 level of 
significance. Similarly, the study also found there is significant correlation between 
satisfaction with house and the performance of the water closet and garage which 
are tangible features at 0.05 level of significance. 
Table 11: Regression Model Summary of Overall Satisfaction with Houses and 
performance of Elements 
R R 
Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
.798
a
 .637 .588 .642 
a. Predictors: (Constant), which are level of privacy, wash hand basin, quality of roof, air conditioner, 
pipe born water, availability of water closet, garage, extra space for future development, number of 
bedrooms, condition of electric facilities, condition/quality of lighting, condition of decoration, 
condition/quality of ventilation, availability of dining, quality of kitchen and its accessories, availability 
of store, quality of floor, workmanship quality, quality of doors/windows, condition of water facilities, 
number of toilets, quality of ceiling, general repairs and maintenance, quality of toilets and their 
accessories. 
Table 11 above indicates the model summary of the regression analysis with R-
value of 0.798, R-squared value of 0.637 and standard error of estimate of 0.642. 
The R-squared value (coefficient of determination) of regression analysis indicates 
that 63.7% of the variation in overall satisfaction with houses was contributed 
(determined) by the predictors. 
Table 12: ANOVA Test on Overall Satisfaction with Houses and Performance of 
Tangible and Intangible Elements 
 Sum of 
Squares 
df Mean 
Square 
F Sig. 
Regression 128.257 24 5.344 12.956 .000 
Residual 73.010 177 .412   
Total 201.267 201    
 
 Table 12 above presents the analysis of variance which explains the linear 
relationship and the level of significance between dependant variable (overall 
satisfaction with houses) and the predictors. The analysis yielded an F-ratio of 
12.956 with degree of freedom (df) at 24 with p-value of 0.000. This shows that the 
level of relationship between performances of elements of the house and overall 
satisfaction with the house is significant at 0.01 significance level. However, this 
analysis does not take care of the effect of co-linearity between too much predictors 
and find those predictors that most significantly affects the level of satisfaction. 
Hence, the analysis is further subjected to multiple regressions in order to remove 
the effect of co-linearity. 
Table: 13: Multiple Regression Model Summary of Overall Satisfaction with Houses 
and Performance of Tangible and Intangible Elements 
Model R R 
Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
1 .539 .291 .287 .845 
2 .633 .401 .395 .778 
3 .688 .473 .466 .732 
4 .714 .510 .500 .707 
5 .739 .546 .535 .683 
6 .751 .564 .550 .671 
7 .759 .576 .561 .663 
8 .765 .586 .568 .657 
9 .773 .597 .578 .650 
10 .778 .606 .585 .645 
Predictors: (Constant), condition/quality of ventilation, quality of the roof, availability of dining, extra 
space for future development, air conditioner, availability of water closet, wash hand basin, general 
repairs and maintenance, the condition of water facilities, quality of the ceiling. 
As shown in Table 13, out of 24 predictors entered into regression equation, 14 
were removed leaving 10 predictors that have the highest level of relationship to 
satisfaction with the house. This indicates the model summary of the regression 
analysis with R-value of 0.778, R-squared value of 0.606 and standard error of 
estimate of 0.645. The R-squared value (coefficient of determination) of regression 
analysis indicates that 60.6% of the variation in overall satisfaction with houses was 
contributed (determined) by these 10 predictors.  
Table 14: ANOVA Test (multiple) on Overall Satisfaction with Houses and 
performance of Elements 
 Sum of 
Squares 
df Mean 
Square 
F Sig. 
Regression 121.891 10 12.189 29.330 .000 
Residual 79.377 191 .416   
Total 201.267 201    
 
 This analysis in Table 14 above yielded an F-value of 29.330 with degree of 
freedom (df) at 10 with p-value of 0.000. This shows that the level of relationship 
between performances of these10 elements of houses and overall satisfaction with 
houses is significant at 0.01 significance level. 
 
Table 15 below indicates the regression coefficient of the predictors. It indicates 
the higher beta weight with availability of the dining area, condition of ventilation, 
space for future development, quality of the roof and water facilities accordingly. 
However, the least beta weight was found with wash hand basin, quality of ceiling, 
repairs, air conditioner and availability of the water closet accordingly. The multiple 
regression analysis yielded an R-value of 0.778, R-squared value of 0.606 with F-
value of 29.330 at p-value of 0.000. This revealed that there is a significant 
relationship between performance of houses and the overall satisfaction with 
houses. 
 
Table 15: Multiple Regression Coefficient of Overall Satisfaction with Houses and 
performance of Tangible and Intangible Elements 
Satisfaction Unstandz. Coeffs. Standz. 
Coeffs. 
 
B Std. Error Beta t Sig. 
(Constant) -2.408 .503  -4.786 .000 
Condition/quality of ventilation .435 .075 .325 5.830 .000 
Quality of roof .290 .073 .282 3.995 .000 
Availability of dining .171 .030 .338 5.770 .000 
Extra space .540 .092 .302 5.885 .000 
Air conditioner .079 .025 .158 3.218 .002 
Availability of water closet -.113 .035 -.173 -3.208 .002 
Wash hand basin -.089 .035 -.131 -2.536 .012 
General repairs and maintenance .176 .074 .157 2.378 .018 
Condition of water facilities -.177 .067 -.185 -2.664 .008 
Quality of ceiling .178 .088 .145 2.021 .045 
(Constant) -2.408 .503  -4.786 .000 
Condition/quality of ventilation .435 .075 .325 5.830 .000 
Dependent Variable: overall satisfaction with the house 
 
5. FINDINGS AND IMPLICATIONS 
The study revealed the availability of tangible physical elements of the store, dining, 
water closet, wash hand basin, and pipe borne water, air conditioner, garage and 
space for future development which were examined in the study. The condition of all 
the tangible elements examined (toilets, kitchen, doors/windows, ceiling, floor, 
roofing, water facilities, electrical facilities and decoration) were rated good, as all 
their mean score fall between the range of 3.5 to 4.49. However, the study also 
indicated that all the intangible components; decoration, workmanship, ventilation, 
lighting, privacy, general repairs and maintenance, which were examined, were rated 
good as all their mean score also fall between the range of 3.5 to 4.49. This pointed 
to the best practice of public housing development; where by government is 
developing quality houses for its citizen. 
 
The study has also shown that occupants were satisfied with the tangible 
physical elements such as number of toilets, space within the house, number of 
rooms, size of toilets, internal decorations and components of the house such as 
doors, roofing, floor and ceiling. However, occupants were found to be neutral 
(neither satisfied nor dissatisfied) with the external decoration, storage facilities, 
water facilities and electric facilities aspects of their houses as indicated by mean 
scores of 2.5 to 3.49. Hence, it is important to improve the provision of supporting 
accommodation space such as garages and stores in public housing developments 
to ensure effective performance of the houses. 
 
The study found that occupants were satisfied with the intangible physical 
elements of location, ventilation, privacy and natural light in their dwelling units as 
indicated by mean scores which fall within the range of 3.5 to 4.49. The study 
indicates that 66.3% of the variation in overall satisfaction with the house was 
contributed also by the intangible elements with four (4) out of the five (5) intangible 
elements examined appeared. This indicates that the sum of satisfaction with 
tangible and intangible elements of houses made up the overall satisfaction with 
houses. This brings to light the importance of both the tangible and intangible 
physical elements of the house. It is of vital importance that both the design and 
construction teams should give attention to the intangible factors like efficient 
provision for daylight access, ventilation, natural air flow, and privacy of the 
occupants. 
 
The study shows that the level of contribution of predictors of overall satisfaction 
with the house is significant. It also pointed that there is a significant relationship 
between satisfaction with individual elements of house and overall satisfaction with 
the house. It shows that there are significant correlations between overall satisfaction 
with houses and the performances of tangible elements like toilets, kitchens, 
doors/windows, ceilings, floor, roof, water facilities, electric facilities, decoration, 
workmanship, rooms, stores, dining, air conditioner and space for future 
development and intangible elements like ventilation, lighting, repairs, privacy. The 
regression analysis showed that 63.7% of the variation in overall satisfaction with 
houses was contributed (determined) by the predictors, which are equally showing 
the relevance of both the tangible and intangible physical elements of house to its 
performance. 
 
 Furthermore, the analysis of variance shows that the level of relationship 
between performances of elements of the house and overall satisfaction with the 
house is significant. However, this analysis does not take care of the effect of co-
linearity between too many predictors and finds those predictors that most 
significantly affect the level of satisfaction. Hence, the analysis is further subjected to 
multiple regressions in order to remove the effect of co-linearity. The regression 
analysis indicates that 60.6% of the variation in overall satisfaction with houses was 
contributed (determined) by these 10 predictors, out of which one was an intangible 
element, and nine (9) were tangible elements. This shows that the level of 
relationship between performances of these 10 elements of houses and overall 
satisfaction with houses is significant. 
 
The regression coefficient of the predictors indicated higher beta weight with 
availability of the dining area, condition of ventilation, space for future development, 
and quality of the roof and water facilities. However, the least beta weight was found 
with privacy, quality of ceiling, repairs, air conditioner and availability of the water 
closet. The multiple regression analysis yielded that there is a significant relationship 
between performance of houses and the overall satisfaction with houses. Therefore, 
study showed a positive and significant relationship between overall satisfaction with 
the house and satisfaction with tangible and intangible elements of the houses. 
However, there is a need for caution in generalising the findings of the study as the 
socioeconomic attributes of the occupants was not evaluated. As a result of 
corruption and faulty disposition mechanism of such houses, the occupants might 
not have been the targeted beneficiaries of the houses. Therefore, further research 
is recommended to identify the relevance and effect of socioeconomic attributes of 
the occupants on the satisfaction level with public housing developments especially 
in developing countries.  
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